Introduction Compliance with hypertension guidelines in clinical practice is generally poor, but there was no data about compliance with any guidelines in general practice in Slovenia. Objective Our aim was to find out whether general practitioners in Slovenia managed their hypertensive patients according to the national guidelines, based on 1999 WHO/ISH guideline recommendations. Method 42 family physicians registered all patients with the diagnosis of arterial hypertension among 300 consecutive regular office visits. We used data about blood pressure management from paper medical records. Results We collected data from 2752 patients with hypertension; the mean age was 64.1 years (SD = 12.4 years, from 21 to 97 years). All elements of the minimal diagnostic program in the last five years were performed in 23.8% of the patients. In 1809 (65.7%) patients, whose cardiovascular risk was estimated, the minimal diagnostic program was performed more frequently (p<0.001). Non-pharmacological measures were performed in 1210 (47.0%) patients. 2649 (97.6%) patients had drug therapy in accordance with the guidelines. Follow-up in accordance with the guidelines was performed in 1492 (55.3%) patients. Only 256 (9.3%) patients were managed completely according to the guidelines and only 347 (15.5%) of study population reached the target values of blood pressure. Conclusion The impact of hypertension guidelines on patients' management in everyday primary care appears marginal. More emphasis should be placed on the efficient implementation of the guidelines.
INTRODUCTION
Arterial hypertension is one of the most frequent health problems in clinical practice. Almost half of the European population suffers from hypertension [1] . Prospective studies have clearly identified an increasing risk for cardiovascular disease, stroke and renal disease associated with progressive levels of both systolic and diastolic blood pressure [2, 3] , but results of several randomized controlled trials [4, 5] and results of clinical trials made in general practice [6, 7] have shown that antihypertensive treatment reduces morbidity and mortality in hypertensive patients. In spite of the availability of International and National Guidelines on Management of Hypertension, a considerable gap exists between evidence-based guidelines and management of patients with arterial hypertension in practice [8] [9] [10] . The number of inadequately treated patients is high [11] . In a small Slovenian study, only 9% of all hypertensive patients managed in family practice achieved target blood pressure values equal to or less than 130/85 mm Hg [12] .
Appropriate knowledge of guidelines and attitudes of physicians are prerequisites for better adherence to the guidelines [13] . For example, an important reason why physicians do not treat hypertension more aggressively is that they are willing to accept an elevated systolic blood pressure in their patients as an acceptable outcome [14] . Physicians may still encounter barriers that limit their ability to carry out the recommendations more efficiently [13] . These may stem from the guidelines, the environment or the patients themselves; the key external barriers to better implementation of the guidelines are lack of time, prescription costs, and patients' non-compliance. Another important reason for poor hypertension control might arise from the physician-patient relationship and from inadequate patient involvement in management of his/her own chronic disease.
Many physicians use higher values than 140/90 mm Hg for the blood pressure threshold for the diagnosis of hypertension. It is the threshold recommended by the evidence-based guidelines [8] . Only 10 % of the patients with newly diagnosed arterial hypertension had complete clinical and laboratory evaluation according to the minimum work-up suggested by the guidelines [16] and many physicians did not intensify antihypertensive treatment in case of persistently high blood pressure readings [8, 17] . There are also patients with diagnosis of arterial hypertension who had no blood pressure measurements in the office within the previous year [18] .
OBJECTIVE
Compliance with guidelines in clinical practice is generally poor. In Slovenia, we have only a small study about compliance with guidelines on heart failure in a community hospital [19] , but we have no study about compliance with any national guidelines in primary care. We wanted to study the adherence to the national hypertension guidelines in general practitioners in Slovenia, because arterial hypertension is one of the most frequent health problems in general practice and we have national guidelines on hypertension, which were widely distributed to all general practitioners.
METHOD Participants
We took a random sample of 50 family physicians from the list of the Slovene Family Medicine Society. They were chosen randomly from the register of the Slovenian Family Physicians' Society. 42 physicians were willing to participate in the study (the response rate was 84%). Each of the physicians had to register data on all the patients with the diagnosis of arterial hypertension (as defined in the patient's medical records) among 300 consecutive regular office visits.
We used an entry form containing questions on retrospective data about blood pressure readings, diagnostic and therapeutic procedures in hypertension and follow-up. We also collected data on blood pressure values; we used the average of the last two values of blood pressure readings from the medical records; to avoid possible bias, we excluded the value measured during the visit in which the physician collected the data on the participating patient.
As a reference standard, we used the Slovene national guidelines on hypertension, published in 2000 [20] , based on 1999 WHO/ISH and JNC 6 guideline recommendations, which were in use in Slovenia during the period in which we studied the compliance with the guidelines. We also collected data about general characteristics of physicians, patients and organization of work.
We collected data on diagnostic procedures in hypertensive patients in accordance with the guidelines: family history, history of smoking, body mass index, peripheral pulses, eye ground examination, blood sugar, lipids, serum creatinine, urine examination, ECG and cardiovascular risk estimation. We expected that each diagnostic procedure from the guidelines had to be done at least once in the past five years.
According to the guidelines, we also expected that each patient with hypertension was given advice on nonpharmacological measures in hypertension: advice on salt reduction, reduction on alcohol consumption (if appropriate), stopping smoking (if appropriate), body mass reduction (if appropriate) and regular physical activity. For the compliance with nonpharmacological measures in hypertension, advice on all non-pharmacological measures must be written in a medical record at least once in the course of known diagnosis of hypertension.
According to the guidelines, six classes of antihypertensive drugs (beta blockers, ACE inhibitors, A2 antagonists, calcium channel blockers, diuretics, alpha blockers) should be chosen as the first line of treatment, but in the case of combination of three or more different kinds of antihypertensive drugs, one of them must be a diuretic. Compliance with guidelines meant that one of the six drug classes was used in monotherapy, in case of two drugs all combinations were possible and in a combined antihypertensive drug therapy with three or more different antihypertensive drugs one drug had to be a diuretic.
In the guidelines, there are also recommendations about the follow-up of hypertensive patients. The minimal number of visits to the surgery should be for patients with the reached blood pressure and with a small to medium cardiovascular risk twice a year and for other patients (without reached target blood pressure values or with high cardiovascular risk) at least four times per year. We accepted these minimal standards for follow-up from the guidelines.
Complete clinical and laboratory evaluation according to the minimal diagnostic program (suggested by the guidelines), nonpharmacological measures in hypertension (salt and alcohol reduction, regular physical activity, weight reduction), pharmacological approach and follow-up in accordance with the guidelines was regarded as appropriate compliance with national guidelines for hypertension.
According to the national guidelines from 1999, the target blood pressure for patients younger than 65 years and patients with diabetes was less than 130/85 mm Hg and for patients whose age was 65 or older the target blood pressure was less than 140/90 mm Hg.
Statistical methods
SPSS statistical software (version 12.0) was used for all statistical analyses: methods of descriptive statistics for the description of samples and t-test for comparison between independent samples. The level of significance was p<0.05. The study protocol was approved by the National Ethical Committee.
RESULTS
42 general practitioners collected data on 12596 regular consecutive office visits. Within these visits, 2752 (21.9%) visits were made by hypertensive patients. In the group of hypertensive patients there were more female than male patients (60.7% vs. 39.3%), the mean age was 64.1 years (SD = 12.4 years, from 21 to 97 years). 532 (19.3%) patients had diabetes mellitus and 881 (32%) patients had an established cardiovascular disease. 2713 (98.7%) of the study population were on drug therapy for hypertension. Complete diagnostic work-up in hypertension with cardiovascular risk estimation in the past five years was performed in 627 patients (22.8%), but clinical examination and all recommended laboratory tests and ECG without cardiovascular risk estimation were done in 654 (23.8%) patients. Table 1 presents numbers and percentages of patients with each individual diagnostic procedure done.
Cardiovascular risk was calculated in 1809 patients (65.7%). It was calculated significantly more frequently in the group of patients with all other diagnostic procedures done, recommended in hypertensive patients (96% vs. 56%, p<0.001).
All recommended non-pharmacological measures were advised in 1210 patients (47.0%). Table 2 shows numbers and percentages of patients who got advice on each nonpharmacological measure. All the patients treated with antihypertensive drug in monotherapy (N=982, 35 .9% of all patients) took a drug from one of the recommended drug classes. Out of 794 (28.6%) patients taking three or more different antihypertensive drugs, 691 (87.0%) had a diuretic among them. Drug treatment in accordance with the guidelines was given to 2649 (97.6%) out of all 2713 patients on drug treatment for hypertension.
The mean office visit rate in patients with blood pressure reading was 4.3 (from 0 to more than 8, SD 3.3). In Table 3 , there are numbers and percentages of patients regarding the number of office visits per one year.
The mean office visit rate in patients with blood pressure reading was 4.3 (from 0 to more than 8, SD 3.3). In Table 3 , there are numbers and percentages of patients regarding the number of office visits in one year. There Only 256 (9.3%) patients had diagnostic procedure, therapeutic measures (non-pharmacological and pharmacological) and follow-up according to the guidelines. Table 4 shows numbers and percentages of patients for total procedure and each procedure separately, which are in accordance with the guidelines in hypertension.
The target blood pressure was reached in 347 (15.5%) out of 2530 patients for whom we had all the data necessary to estimate the target blood pressure. Table 5 shows numbers and percentages of patients with systolic, diastolic and both blood pressure readings at recommended levels.
DISCUSSION
As in previous studies, we found a wide gap between guidelines recommendations and daily clinical practice [8, [16] [17] [18] [19] . Compliance with National guidelines on hypertension in Slovenian general practitioners is poor; less than a quarter of hypertensive patients had diagnostic procedures performed in accordance with the guidelines, less than a half of hypertensive patients got appropriate advice on non-pharmacological measures, the combined drug therapy was sometimes not optimal, the minimal standards for follow-up were fulfilled by only a half of all the patients, and only a small proportion of treated hypertensive patients reached the target blood pressure levels.
We managed to collect data on a relatively large sample of family practice visitors and identified hypertensive patients among them. This allows us a good insight into the quality of family practice daily routines. This is also the first large study on quality of blood pressure management in family practice in our country, which allows us generalization related to the whole family practice population in Slovenia. The use of similar methodology as in many other studies allows for comparisons to international data [18, 21, 22] .
Epidemiology and significance of hypertension in Slovenia
According to the prevalence of hypertension in Europe, where 44 % of adult population and 67 % of elderly people have hypertension [1] and according to the estimated prevalence of hypertension in Slovenia, which is 42 % [23] , we found that only a half of the hypertensive patients visited their general practitioners.
Under-diagnosed or untreated arterial hypertension could be one of the causes for high cardiovascular mortality in Slovenia as well as in other countries [24] . Mortality due to cardiovascular diseases in Slovenia declined from 48 % in 1988 [25] to 38 % in 2003 [26] , but it is still high and is the leading cause of mortality. Better recognition and treatment of hypertension and other risk factors for cardiovascular disease is necessary and a step to this aim could be the preventive program for reducing cardiovascular morbidity and mortality, organized at the primary level of health care (started in 2002 [27] ), and treatment of risk factors and cardiovascular diseases according to the guidelines recommendations.
Discussion on our own results
Although the minimal diagnostic program in accordance with the guidelines was performed in less than a quarter of patients, our results are better than in a similar Italian study [16] , in which in only 10 % of patients the minimal diagnostic program was performed. Some of the elements of the minimal diagnostic program, e.g. blood laboratory examinations and ECG, were performed in the majority of patients, but others, like history, clinical examinations with fundoscopy and urine examinations, were performed in only two thirds of the patients. Eye fundus examination was the least frequently performed element of the minimal diagnostic procedure, as in the study from Italy, where eye fundus examination was performed in only 19 % of the patients; ECG and blood tests were done in only half of the patients [16] .
Majority of the primary care physicians in our country do not perform ophthalmoscopy by themselves and patients have to go to the ophthalmologist to perform the examination. Another, probably more important reason why physicians do not perform diagnostic procedures according to the guidelines is that they are not aware that total cardiovascular risk, which depends on the level of blood pressure, is the most important factor and the basis for further treatment [20] . Total cardiovascular risk depends on the level of blood pressure, other cardiovascular risk factors and target organ damage, and for their estimation we need at least the minimal diagnostic procedures in hypertension. Many physicians, who are not aware of this, treat their hypertensive patients on the basis of the blood pressure level only [10] .
Diagnostic and therapeutic procedure and follow-up in accordance with the guidelines was found in less than 10% of all hypertensive general practice attenders in Slovenia. Treatment of hypertension, acknowledging only the level of blood pressure, without taking into account concomitant diseases, other risk factors, target organ damage and individual differences between patients, might be one of the reasons for poor results. Possible other reasons for low compliance with hypertensive guidelines could be an unacceptable level of knowledge on hypertension guidelines among family physicians [28] , non-acceptance of guidelines recommendations and guidelines recommendations, which might not be appropriate for the use in everyday practice [9, 13, 14] .
Comparison of our own results with the international literature and the situation in other countries
Physicians advised all recommended non-pharmacological measures to less than a half of all the hypertensive patients. The results are similar in Germany [29] and better than results from Hungary, which showed that only one quarter of hypertensive patients got all recommended non-pharmacological measures in hypertension [30] .
A possible reason for a relatively small proportion of patients getting all the recommended non-pharmacological advice is that physicians, when giving advice on non-pharmacological measures in hypertension, do not write the advice in patients' medical records [31] . The same phenomenon was found in an epidemiological study of arterial hypertension in Slovenia in 1985, where the patients reported that they had got advice on non-pharmacological measures in much higher percentage than written in the medical records [32] .
Most of the patients with diagnosis of arterial hypertension (98.7%) who attended general practice were treated with antihypertensive drugs and less than 2% of patients were treated only with non-pharmacological measures. The percentage of patients receiving pharmacological treatment for hypertension was 83.8% in Germany [29] , 85% in Finland and Hungary [30, 33] and 90% in Greece [34] .
Almost two thirds of the patients had combined antihypertensive therapy, most frequently a fixed combination of two different drugs. The proportion of patients on combined therapy is similar to other European countries [29, 30, 33] . In case of three or more different classes of antihypertensive drugs, a diuretic was included in such a combination. Physicians often used fixed combinations including a diuretic. There are many fixed combinations including a diuretic registered in Slovenia and the use of fixed combinations simplify the treatment and improve patients' compliance with treatment [35] and also physicians' compliance with the guidelines.
The average rate of office visits with blood pressure readings was 4.3, but only a half of the patients had the minimal acceptable number of blood pressure readings (for the majority of the patients at least four in one year) in the surgery in one year. There were also hypertensive patients without blood pressure readings in the past year, but the proportion of them was smaller than in Italy (6% versus 17%), and also patients with probably unnecessary frequent readings of blood pressure in the surgery (11.2% of patients had more than eight blood pressure readings in the past year). In the group of patients having at least one blood pressure reading in the surgery in the past year, there were 77% of patients with at least three readings of blood pressure in the past year; the result is similar to the result of another study in which 70% of patients with at least one blood pressure control in a year had at least three blood pressure measurements in the same year [18] .
A small proportion of patients (15.5%) had blood pressure level readings in accordance with the guidelines. The comparisons of our results with results of other studies on blood pressure control in primary care is difficult because of the differences in the methodology and the target blood pressure level estimated. Data from other studies, done in primary care in Europe show that between 8.6% (in Poland) [21] and 10% in Finland [36] to 55.6% (in Greece) [34] of primary care hypertensive attenders had their blood pressure lower than 140/90 mm Hg.
Limitations of the study
This study has some limitations. First of all, the findings are representative for the attenders of general practitice in Slovenia, but not for the entire hypertensive population in our country. Another limitation is that we used paper medical records as a source of data. Paper medical records as a source of data have some advantages (it is ethically acceptable, cheap, retrospective methodology), but also some disadvantages. The most important disadvantage is that the quality of data documentation varies from physician to physician and that the quality of paper data is not always a faithful account of the quality of process of care (i.e. adherence to hypertension guidelines) [37] .
CONCLUSION
The impact of hypertension guidelines on patients' management in everyday primary care appears to have marginal efficacy. Family physicians in Slovenia are either not aware of or do not practice calculation of total cardiovascular risk, which is the most important factor and the basis for decisions on future treatment of hypertension. Most of the Slovene hypertensive patients were treated with antihypertensive drugs, frequently in combinations. The choice of medication is appropriate. Followup is insufficient and only a small proportion of patients reached the recommended target blood pressure values.
More emphasis should be placed on the uptake of guidelines using multifaceted strategies for guidelines implementation. Patients will have to be empowered to take more decisive role in blood pressure control.
